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ABSTRACT

Objective: This study aimed to determine the exercise-induced muscle damage responses to whey protein 
supplementation in soccer players. Methods: Total 22 male soccer’s participated in this study. Subjects were divided 
into 2 groups as experiment group (n=11) and placebo group (n=11). Blood samples were taken from the athletes’ 
basal, post-exercise (PE), 2 hours after supplement ingestion (PS). Serum alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), lactate dehydrogenase (LDH), creatine kinase (CK) and total protein values were analyzed. 
Results: A statistically significant difference was found when PE total protein was compared to basal and PS in the 
experiment (whey) and placebo group (p<0.05). Basal serum LDH level was significantly lower than PE and PS 
values in the whey group (p<0.05). Conclusions: It was observed that whey protein consumed after exercise did not 
have any positive effect on athletes’ muscle damage values which are directly affecting the recovery such as total 
protein, ALT, AST, LDH, and CK.
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INTRODUCTION

The effect of nutrients on athletes’ health and performance is one of the topics studied frequently. Milk, one of these 
nutrients, is defined as a functional nutrient and its consumption has a direct and measurable effect on athletes’ health 
and performance [1]. Milk contains two main protein groups; casein and whey proteins. The ratio of casein in milk is 
almost 80% and makes up the majority of the protein. Whey ratio is calculated as 20% [2]. 

Whey protein is a protein complex that contains a number of basic amino acids and is the fastest protein that gets into 
the blood. A popular supplement, whey, has general health benefits in the number of processes and systems such as 
bone, muscle, blood, brain, pancreas, immune, cancer, infection, metabolism, wound healing, learning and aging [3]. 
It is frequently used especially by athletes since it improves performance and development. Some of the most known 
benefits for sportive performance are; muscle hypertrophy, accelerating the protection and recovery of muscles, 
preventing muscle damage by providing muscle protein synthesis, elevating anabolic hormone levels and suppressing 
catabolic hormones, inhibiting oxidative stress, and providing ideal body composition [1,2]. Whey protein is one of 
the known highest quality protein supplements on the athletes’ diet and is preferred as a post-training supplement [4]. 

Muscle damage occurs in the soccer by sudden accelerations and decelerations, explosive jumps, eccentric loads or 
related traumas. A large number of intense training and competitions may negatively affect the performance of the 
following training in terms of skeletal muscle, nerves, and immune system, especially if minimal recovery time is 
present. This situation is observed especially in the tight fixture period, within the short-term framework that requires 
competition and loadings over and over again (non-stop). For this reason, recovery capacity after intensive training 
and competition is considered to be an important predictor for the following training session [5]. 

The muscular damage is described as a condition which results in exhaustion, fatigue, loss of power and pain after 
heavy exercises [6]. The cellular damage occurs on the intensity and the type of exercise. This is termed as microtrauma, 
micro-injury or muscular damage in the literature [7]. Different types of exercises create pain at different levels and 
they have different effects on the muscular damage [8]. Strenuous and unaccustomed exercise can induce skeletal 
muscle damage and this is particularly true of exercise including eccentric contraction [9]. Although the muscular 
damage is related to the intensity of the exercise, unfamiliar exercises can cause muscular damage frequently [10].
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The aim of this study was to investigate the effect of acute whey protein consumption after the exercise on biochemical 
responses and muscle damage.

PATIENTS AND METHODS

Research Group

In this study, 22 volunteers, in shape, male soccer’s between the ages of 18-22 years, participated in this study. 
Subjects were divided into two groups as experiment group (whey) (n=11) and placebo group (n=11). In subjects, 
requirements of being healthy, not having the chronic or acute disease and not having any movement limitation 
depending on disability occurred for any reason were looked for. For this study, by the University Human Research 
Ethics Board it was decided that there was no inconvenience ethically and it was found appropriate (Number: 57452775-
604.01.02-E.).

Exercise Protocol

Subjects performed a graded exercise test commencing at 60 W to create exhaustion on, followed by 35 W increments 
every 3 min on the ergometer. The exercise was ended when the heart rate reached the peak level, RER exceeded 1.1 
values or subject didn’t achieve 60 rpm [11,12].

Study Design

In the study, firstly some biochemical blood parameters were analyzed by taking basal blood samples prior to exercise 
and supplementation. Later ergometer was applied to athletes and right after the exercise done until exhaustion venous 
blood was again taken from the athletes for tests and then beverage was given to the whey and placebo groups (whey 
protein and water). After athletes consumed the drinks given to them under the supervision of researchers and in 
allotted time venous blood was taken for the last time for biochemical blood analysis two hours after consumption 
and some biochemical parameters of athletes were analyzed after acute whey protein supplementation. Measurements 
and tests were made at the same physical conditions in both the whey and placebo groups.

Blood Measurements

Venous blood was taken from the subjects by expert nurses for biochemical tests and analyzed by biochemistry 
specialists. Biochemistry analysis was studied from the serum samples acquired by 3500 cycle/minute and 15-minute 
centrifuge speed of venous blood at Abbott Architect c16000 biochemistry autoanalyzer. The upper phases were 
transferred to Eppendorf tubes and kept at -80°C until the use. About 3 different 15 cc venous blood samples were 
taken from the athletes’ basal, post-exercise (PE), 2 hours after supplement ingestion (PS). Total protein, serum 
alanine aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase (LDH) and creatine kinase 
(CK) values were analyzed.

Supplementation

Immediately after exercise 22 soccers’ were randomly divided into two groups as whey (n=11) and placebo 
(n=11) group. The study was conducted as a single-blinded application. Whey protein supplement was given to the 
experimental group in accordance with the administration and daily dosage (with 300 ml water), an equal amount 
of placebo (water) to the given nutritional supplement was given to the placebo group. The supplementation was 
prepared beforehand and as a single dose that includes whey protein 30 g. The athletes were not informed about the 
substance given to them. So the psychological effects that may occur in athletes were removed and the study was 
conducted in more reliable conditions. In addition, the athletes were warned about not consuming any alcohol and 
stimulants one day before the test, caring for the nutrition and resting.

Statistical Analysis

The research data obtained were given in the form of the mean ± standard deviation (Mean ± SD) and standard error 
of the mean (Mean ± SEM). The normality of the distribution was tested using the Kolmogorov-Smirnov test. The 
Mann-Whitney U-test was used to compare basal, PE, PS values between the two groups. Friedman’s ANOVA was 
used to compare the serum total protein, ALT, AST, LDH and CK levels during the 3 study time-points. If required, 
a post-hoc test was applied to detect the source of the differences. Statistical significance was accepted as p<0.05. In 
the making of statistical analysis derived from the study and comparing the results, SPSS version 22 package program 
was used.
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RESULTS
A statistically significant difference was found when PE total protein was compared to basal and PS in the whey 
and placebo group (p<0.05) (Figure 1). There was no statistically significant difference between the groups (p>0.05) 
(Table 1). All of the serum ALT levels were similar for both groups (p>0.05) (Figure 2, Table 1). 

Figure 1 Changes in the serum ALT (U/L) and total protein (g/dL); *Significant difference compared with basal (p<0.05). 
+Significant difference compared with post-exercise (p<0.05); #Significant difference between whey and placebo groups 

(p<0.05) (M ± SEM)

Table 1 Changes in mean values of whey and placebo groups (M ± SD)

Variable Whey Placebo
Basal PE PS Basal PE PS

T. Protein (g/dL) 7.46 ± 0.44 8.02 ± 0.39* 7.51 ± 0.26+ 7.52 ± 0.43 8.36 ± 0.31* 7.72 ± 0.27+

ALT (U/L) 16.87 ± 4.70 16.62 ± 5.47 16.12 ± 4.96 21.40 ± 5.77 18.80 ± 5.80 18.60 ± 6.30
AST (U/L) 17.87 ± 3.56 18.25 ± 4.30 17.87 ± 3.04 34.80 ± 21.92# 27.00 ± 5.43# 26.40 ± 5.85#

LDH (U/L) 157.62 ± 28.22 195.37 ± 32.16* 193.62 ± 30.88* 192.00 ± 21.54# 211.60 ± 29.08* 202.20 ± 26.22
CK (U/L) 124.00 ± 40.64 254.12 ± 248.52 245.37 ± 220.24 776.60 ± 1232.76 530.40 ± 666.08 557.40 ± 717.48

*Significant difference compared with basal; +Significant difference compared with post-exercise; #Significant difference between 
whey and placebo groups
Although the AST levels were similar between the groups (p<0.05), there was no significant difference intra-group 
comparison for the placebo and whey groups (p>0.05) (Figure 2, Table 1). 

Figure 2 Changes in the serum AST and LDH (U/L); *Significant difference compared with basal (p<0.05); +Significant 
difference compared with post-exercise (p<0.05); #Significant difference between whey and placebo groups (p<0.05) (M ± SEM)
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Basal serum LDH level was significantly lower than PE and PS values in the whey group (p<0.05) (Figure 2). PE 
serum LDH level was significantly higher than the basal value in the placebo group (p<0.05). All of the LDH levels 
were similar between the groups (p>0.05), except that it was founded significantly different for basal LDH values 
(p<0.05) (Table 1). 

All of the serum CK levels were similar for both groups (p>0.05) (Figure 3, Table 1).

Figure 3 Changes in the serum CK (U/L); *Significant difference compared with basal (p<0.05); +Significant difference 
compared with post-exercise (p<0.05); #Significant difference between whey and placebo groups (p<0.05) (M ± SEM)

DISCUSSION

The skeleton is undoubtedly the main contributor in maintaining the necessary pace during the extended and intensive 
activities and plays an important role in many metabolic activities during training and competition. As a result 
of this severe mobility, damage in active muscle fibers is inevitable. Changing this trend, which is negative for 
the performance, is due to the protein intake of the metabolism immediately after the exercise for muscle repair, 
regeneration, and recovery.

There are many different studies present in the literature on acute whey protein supplementation on resting state and 
pre/post-exercise state, and also a number of studies relate acute or chronic whey protein consumption to various 
performance evaluations such as muscle performance, muscle strength, muscle damage, endurance performance, 
hormone levels, and body composition [13-22].

When we look at some studies in this context, Tipton, et al., in 2004, found that after the endurance exercise, acute whey 
and casein protein loading increased the total muscle protein balance and this was evaluated as total muscle protein 
synthesis [23]. Tang, et al., in 2007, also performed acute loading in endurance exercise and used carbohydrates with 
whey protein. The study concluded that consumption of whey and carbohydrate after exercise could trigger muscle 
protein synthesis, support total protein balance and eventually cause hypertrophy [24]. In this study, the total protein 
levels of the subjects were examined and similar results were obtained in both the whey group and the placebo group. 
Therefore, the research revealed that the acute whey consumption did not cause any change in total protein amount.

Many studies claim that the use of whey protein increases muscle hypertrophy before, after, or during exercise. Some 
studies, additionally, report that the whey protein consumption may improve recovery after heavy exercise and may 
also reduce muscle damage and pain [25]. In the study by Cooke, et al., in 2010, the test group was given whey protein/
carbohydrate and the control group was given carbohydrates for 14 days and the levels of plasma CK and LDH was 
evaluated, and consequently whey protein group showed a significant increase in the power in recovery period and 
a significant decrease in LDH level [19]. Buckley, et al., in 2008, analyzed the effect of whey protein on eccentric 
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exercise and as a result, they showed that whey consumption had no effect on CK levels [26]. It has been found that 
whey protein consumption may have a positive effect on LDH, CK, ALT and AST levels [27]. Chen, et al., studied 
the effect of whey protein on exercise performance and biochemical profiles on trained mice. Researchers, who 
analyzed many parameters in their work, also assessed parameters such as total protein, LDH, CK, ALT and AST as 
in our study. Furthermore, in the research, a significant decrease in LDH, AST and CK serum levels and a significant 
increase in total protein levels as a result of whey protein loading were found. In the group who did not consume whey 
protein, the researchers found opposite results to the consuming group as total protein levels showed a significant 
decrease, while LDH, CK, ALT and AST levels showed a significant increase. In addition, researchers have reported 
that whey protein supplements have positive effects on physical performance, other metabolic/biochemical findings 
as well as on total protein, LDH, AST and CK levels, which are similar parameters with our study [28]. When we look 
at the study, ALT, AST, LDH and CK levels of the subjects were examined and similar results were found in the in-
group comparisons between the whey group and the placebo group. As a result of our work, no effect on ALT, AST, 
LDH and CK levels could be detected in acute whey supplementation.

CONCLUSION

According to the findings, it was observed that whey protein consumed after exercise did not have any positive 
effect on athletes’ muscle damage values which are directly affecting the recovery such as total protein, ALT, AST, 
LDH, and CK, therefore it was concluded that whey protein consumption does not have an acute effect on muscle 
damage caused by exercise. The study results are considered to be important in terms of both the method used and the 
functional and alternative consumption of whey protein which can be used in athletes’ nutrition. In the future studies, 
since time is a very important determinant in recovery, muscle damage analyses after 12-24 hours of exercise and 
supplementation may lead to different results. Likewise, a controlled lifestyle of the athletes, a regular diet program, 
examination of different functional responses and biochemical changes in the muscles, and a chronic supplementation 
may reveal clearer information.
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